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1 2 
This invention relates to radio and television a rotatable threaded carriage such as a screw or 
tuning systems and the like. In particular the bolt. If such a device is used, however, the as- 
invention relates fo a system for adjusting or sembly process ordinarily wfll require at least one 
variably tuning certain of the high frequency step wherein the- screw must be threaded into 
signal circuit elements of multiple hand tuners 
and the like. creasing the overall tuner assembly costs. Fur- 
A variable tuning system embodying the in- thermore, functional operation of suchof device 
vention is partlcularly adapted for use with a is hot optimum since there may be a large 
multiple-band turret-type tuning system such amount of back lash in the movement of a cote 
as disclosed in a copending patent application of 10 threaded on an ordinary commercial type screw. 
D. Mackey for improvements in Band Changing In tuners for radio and .television equipment, a 
Systems for High Frequency Signal Tuners and precise tuning control is hot only desirable but 
the Like, Ser. No. 101,965, flled June 29, 1949, and essential and where the tuning element must be 
assigned fo the saine assignee as this applica- moved in both directions, back lash can hot be 
tion. 15 tolerated. 
In the copending application referred-to, a pre- Furthermore, when using a fiat strip coil form, 
ferred tuner is disclosed having a series of fo- as described above, there is no restricted guid- 
tatably selectable segments, each carrying cir- ing charmel such as in a hollow cylindrical type 
cuit elements for use in a particuiar signal fre- cofl form or the like and if is necessary therefore 
quency hand or charmel. The segments are af- 20 fo provide a Positive contact surface between the 
flxed fo a drum type turret tuning structure coil form and the movable tuning element hot 
which is rotatable by means of a tuning or band necessary in the conventional tuning cote sys- 
change control shaft. Circuit elements, includ- teins. 
ing tuning coils or inductances, are preferably, If ls therefore a further object of this inven- 
but hot ' necessarily printed or photo engraved 25 tion, fo provide an Improved variable tuning ele- 
on the outer surface of the segments which are ment and system which utflizes a movable struc- 
in the form of Planar insulating strips or forms, ture, while obviating the inherent inadequacies 
If has been round that certain of the tuning of movable structures, as heretofore provided, for 
coils or inductance elements of tuners of this type tuning radio and television circuit elements. 
may require tuning adjustment in use, and ac- 30 It is a further object of the invention, fo pro- 
cordingly if is a primary obJect of this invention vide an inexpensive variable tuning assembly 
to provide an improved system of the above type which is precisely adJustable without back lash, 
which readily provides simplifled and improved and which is adapted for use in a compact high 
means for variably adjusting or tuning certain frequency, multiple-hand tuner of the type here- 
of the high frequency circuit elements thereof. 85 inbefore referred 
Variable tuning adjustment of inductive cir- It  a still further object of the invention to 
cuit elements and the like, of tuning systems gen- Provide an improved tuning system which may 
erally, bas in the past, been accomplished more be assembled rapidly and easily adjusted in use, 
readfly by the use of movable cote elements or and which may be manufactured af low cost. 
similar movable tuning adjustment means af- 40 In accordance with the present invention, there 
ranged fo be variably adjustable in position with is provided in one specific embodiment, a high 
respect to the above type of circuit elements, frequency tuning system comprising an essen- 
ttowever, in a system of the type hereinbefore tially planar reactance or other circuit element 
referred fo, wherein a planar strip or Printed mounted uPon an insulated form and an assoct- 
circuit reactance is used, the combination of a 45 ated movable tuning element for variably tuning 
movable tunlng element with the strip for varia- the reactance by means of relative positioning 
bly tuning the system presents problems hot as- between the tuning element and the reactance. 
sociated with the use of tuning cotes in con- The movable tuning element is mounted upon a 
ventional tuning reactances or cofls. As a re- rotatable carriage such as a screw or bolt which 
sult tuning assemblies for these planar strip cir- 50 is resiliently supported between two spaced end 
cuit elements bave been expensive and compli- suPporting members. The tuning element there- 
cated when used, and the cost of assembling the by moves with rotation of the carriage fo pro- 
combined systems has been prohibitive, vide relative motion with respect fo the react- 
Variable tuning cotes may be moved in prox- ance, which is mounted in a fixed position near 
lmitF with a tunable circuit element by mens of 55 the carrig'e. When the carriage rotates, the 
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tuning element moves, thereby changin the 
electrical properties of the resistance. 
It is a still further object of the invention to 
provide an improved variable tuning system 
having a plurality of tuning reactances of the  
above type which is adapted to the limited space 
requirements of a turret type tuner wherein a 
plurality of frequency bands are covered by a 

30, 1949, and assigned to the saine assignee as 
this application. 
Circuit elements such as coils 22, 24 and 26 
are aiïixed fo the outer portions of the strips by 
printing, photo engraving or some like process, 
which is hot a part of the present invention. Ex- 
ternal connections fo these circuit elements are 
ruade by means of switch contacts farmed by 

corresponding number of segmental elements, the heads of rivets or bolts 28, 80, 35. 8 con- 
The novel features that are considered charac- 10 nected in this particular embodiment to portions 
teristic of this invention are set forth with par- of the printed circuit coils 22, 24, 26 aiïixed to 
ticularity in the appended claires. The inven- the insulated coil form strips. 
tion itself, however, both as toits organization A shoulder 2 of these rivets may extend above 
and method of operation, as well as additional the coil 2G as shown more clearly in Figure 4, 
objects and advantages thereof, will best be un- 1oE whereby the coil 26 representative of the others, 
derstood from the following description when for example, is flrmly anchored to the strip 2 

read in connection with the accompanying draw- 
ings, in which: 
Figure 1 is a side view, with portions broken 
away to better show constructional details, of a 
rotary drum-type tuner embodying the inven- 
tion; 
Figure 2 is an end view of the tuner shown in 
Figure 1, on a reduced scale, showing further 
features of the invention; 
 Figure 3 is a cross-sectional view oï the tuner 
of Figure 1, on the saine reduced scale as Figure 
2, taken on section line ]--] of Figure 1, to 
show the interior stïucture of the tuner as pro- 
vided in accordance with the invention; 
Figure 4 is a detailed side view, partly in sec- 
tion and on a gïeatly enlarged scale of a tun- 
ing element of the tuneï of Figures 1 and 2, taken 
on line t--4 of Figure 2, showing constructional 
details in accordance with the invention; 
Figures 5 and ô are end and plan views ïe- 
s!cectively, of a movable tuning element as shown 
in Figures 1 and 4 during construction in ac- 
cordance with the invention, and substantially on 
the saine scale as Figure 1; 
Figures 7 and 8 are end views, partly in sec- 
tion and on a greatly enlarged sca!e, of the tun- 
ing element of Figm'e 4, showing detailed modi- 
fications in accordance with the invention; 
Figure 9 is a side view, partly in section and on 
substantially the saine enlarged scale, of a mod- 
ification of the embodiment of the invention 
sh0wn in Figure 4; 
Figure 10 is a partially sectional end view of 
the embodiment shown in Figure 9, taken on the 
line 10--IG o Figure 9, and on the saine scale; 
Figure 11 is a side view, part!y in section and 
on substantially the saine scale, of a further mod- 
ification of the embodiment of the invention 
stown in Figure 4; 
Figure 12 is a cross-sectional view of a portion 
of the embodiment shown in Figure 11 taken on 
the line 2--2; and, 
Figure 13 is a perspective view showing a fur- 
ther detailed modification of a movable tuning 
element portion of the embodiment of the in- 
vention shown in Figures 1 and 4. 
Referring to the drawing in which like refer- 
ence charácters represent like parts throuhou 
thé respective views and referring in particular 
fo Figure I, there is shown a rotary drum type 
tuner  having a plurality of circuit element 
moUnted upon fiat insulating segments or strips 

and a positive contact surface 28 is extended 
above any other circuit element portions an the 
strip 2 so that mating contact surfaces (hot 
shown in the drawing) may register and make 
positive contact with the rivets without fouling 
any other portions of the rotatable drum 
riphery. 
The rivet heads are used as switching con- 
tacts and it is readfly seen that rotation of the 
drum by means of the control shaft $2 will suc- 
cessively present the rivet head switch contacts 
on one of these strips along a line at the drum 
periphery. By this means the rotary drum multi- 
banal tuner may be used for banal switching be- 
tween channels by presenting different circuit 
elements fo the external circuit connection (not 
shown). Such a tuner is presently used, for ex- 
ample, in receiving apparatus covering several 
television signal bands, where each strip rep- 
resents a particular channel within the bands. 
It is often desirable, and necessary in some 
cases, to variably tune one or more of the cir- 
cuit elements ïor each channel or signal band 
0 in aligning the circuits for proper signal response. 
In the present embodiment, the reactance 6 may 
be considered by way of example, as an inductive 
winding or coil associated with an oscillator cir- 
cuit of a television or radio receiver for tuning 
in one ïrequency band. A movable tuning or 
" core element 4 is provided for adjusting the re- 
actance of the coil, thereby changing the oscilla- 
for frequency in adjusting the tuning of the re- 
ceiver in the particular frequency hand for which 
circuit element strip  2 is provided. 
 A rotatable tuning control or adJustment means 
6 for the tuning element 4, may, in accordance 
with the invention, be provided by a simple bolt 
or screw which is mounted between a flxed end 
.. supporting member or plate $8 within the drum 
o and one of thedrum end members 8 for receiv- 
ing and moving the tuning element $4. This 
movable tuning element 4 is in the form of a 
thin grooved plate of dielectric, magnetic, or 
0 .conductive material such as sheet metal, ïor ex- 
ample, having two preferably integral leg or end 
portions extended therefrom at the ends to form 
a general  shaped structure which engages with 
and rides upon the threaded tunin contral means 
5 6. the end or leg portions being bifurcated or 
split and arranged fo grip the screw thread as 
shown in Figures 1 and 4. The particular con- 
structional features relating to the movable tun- 

2,  and . These and other similar segments ing elements will be more fully described herein- 
or coil forms are detachably mounted around the 70 after. 
circumference of the drum , as shown, be- The rotatable tuning control means 6 itself 
tween two end supporting members 8 and  is, in this embodiment, journaled to rotate in 
in a manner described iii llqy copending appli- apertures  and  and provided in the support- 
caibn ïor improveme.nts in Television Printed ing members 
Cir.ui t R.t  T.uner.s 8erial.No. 102,367, flled June ïS..of the thre.aded element or .screw 
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through the aperture 42 in one supporting ruera- 
ber 38 and into contact with a leaf spring 46 
which is provided to effect a thrust force along 
the axis of the screw, thereby biasing the screw 
axially to seat and hold the rounded head 
of the screw in engagement with the aperture 
40 in the opposite end supporting member 
The aperture 40 has a diameter srnaller than the 
major diameter of the round head 48, thereby 
functioning as a socket for the screw head 48. 
Tuning adjustment of the variabie reactance 
may be accomplished by rotating the screw by 
screw driver rneans or the like through the aper- 
ture 40, thereby adjusting the relative position 
of the tuning element 34 wtth respect fo the cir- 
cuit elernent 26. Itis noted that sirnilar movable 
tuning cote elernents 50, 52 may be used with 
each of the coll form strips shown around the 
perlphery of the drum tuner 10. 
Figure . clearly shows a screw driver slot 54 20 
in the rounded screw head 48 as seen through the 
aperture 40 in the end supporting member 18 and 
the arrangement of simflar eleménts for the other 
tuning bands. The coil forms 12, 14 and 16 and 
others are also shown being firmIy mounted in 
a Plane parallel fo the axis of the threaded tun- 
ing control means 36. One end of each of the 
strips 12, 14, 16 fs affixed to the end member 
by having a reduced end portion 60 extending 
through apertures in the end supporting rnem- 
ber 18 as indicated. 
The periphery 64 of the end supporting mern- 
ber 18 fs provided with notches for engaging suc- 
cessively with a fixed ratcheting rnernber (hOt 
shown) which registers with the notches 66 and 
68, for example, in the edge 64 fo stop in succes- 
sion each particular selected circuit element strip 
12 in a fixed position corresponding fo the switch 

of end supporting members 18 and 36 with a 
operating leaf thrust spring 46. 
The rnovable tuning element or piate 34 has a 
tuning face 92 constructed to move laterally 
$ along the carriage and in contact with the in- 
sulated coil forrn 12. The face 92 preferably bas 
a contour substantially congruent with that of 
the coil forrn, being in this particular ernbodi- 
ment a fiat or planar strip, whereby a greater 
10 tuning effect will be possible because of a greater 
tuning area disposable near the variabl re- 
actance 26. 
A pair of leg members 94, 96 extend ïrom 
and substantially normal to the tuning face 92 
and a pair of bffurcated fingers 98 and 100 are 
located at the extrernities of each leg as herein- 
before noted. Two resilient spring members 
104 are integrally connected to each of the leg 
rnernbers 94 and 9S and bent or formed there- 
from inwardly to bave projecting portions 
and 0. These portions are curved fo srnoothy 
ride on several threads of the threaded body 36 
of the rotary carriage and they function there- 
by fo urge or bias the tuning face 92 away frorn 
the axis of the carriage and into firm contact 
with the insulated coil form 12 which fs fixed 
in a plane parallel to the carriage axis and re- 
rnoved therefrorn. The curved portions 106 and 
 of the springs 102 and 104 bave a radius of 
curvature large enouh fo prevent any binding 
which rnight be caused by riding btween or 
catching on the threads. 
A detailed construction of the finger 98 and 
16 fs shown in Figure 5. A collar IlO forrned 
by and btween the fingers bas a throat opening 
I I I formed by restrictions I I, II$ on the outer 
ends of the fingers 98 and 100. This arrange- 
ment perrnits the legs 94 and 96 of the tuning 

contact line along the periphery of the drurn element .4 fo be forced down upon the threaded 
structure. This ratcheting feature not being a 40 body of the screw SS thereby resiliently spread- 
part of the present invention, fs therefore hot ing the throat III, which has a width srnaIler 

further described. 
Referring now to Figure 3, there is shown the 
fiat octopus shaped leaf sprfl]g 48 aflixed to the 
support rnember 88 by rneans of clip fasteners 
0, 2 or the like.  small aperture 4 is rnade 
in each of the extending amas 0, 8 of the spring 
fo engage the tip portion 44 of the threaded tun 
ing control member or screw $8 extending 
 through the aperture 42 of the supporting rnem 
ber $5. This Provides a thrust force along the 
tuning control rnember or screw axis thereby urg 
ing a portion of the round head 48 into the aper- 
ture or socket 40 located in the opposite support 
ing member 18. 5 
Figure 4 shows more clearly the ïunctional ad- 
vantage of the thrust action of the spring 48 upon 
the tip 44 of the threaded member 36. The aper- 
ture socket 40 has a diameter smaller than the 
major diarneter of the rounded head 48 so that 60 
the threaded body of the member 36 rnay be 
heid between the apertures 4 and 42. With the 
head 48 seated in the inner rirn of the aperture 
4 of support mernber 18, the screw may be ro- 
tated in place without axial rnovement. The 65 
aperture 42 in the opposite end supporting mern- 
ber 38 fs rnade larger than the major diarneter 
of the threaded body of the rotary tuning control 

than the root diarneter of the threaded body of 
the screw 88, fo straddle the threaded boly and 
allow the collar Il0 fo engage the threads on 
45 the rotatable tuning control rneans. The throat 
I I I also retains the tuning elernent upon the tun- 
ing control rneans against the bias of the spring 
rnernber 162 which fs caused fo ride uon the top 
of the threaded body of the screw 6 -of the tun- 
5o ing control means, thereby tending to force the 
tuning surface 2 upward (as shown in the draw- 
ing) so that the throat Ill will engage the bot- 
tom of the threaded tuning control rneans. 
As shown in the drawing, a restricted opening 
120 fs provided at the top of the collar Il0 so 
that the tuning element $4 can hot be forced 
down upon the tuning control rneans $6 fo a 
point exceeding the elastic limit of the spring 
element 102. The collar Il0 bas a diameter 
slightly greater than the roof diarneter of the 
tuning control neans threads so that a free 
vertical motion of the tuning element 34 fs pos- 
sible, without binding or otherwise overcorning 
the spring biasing action. 
A longitudinal groove 122 is provided in the 
face of the tuning element 34 so that the por- 
tiors of the rivet 28 extending through the coi] 
form 12 wfll not touch or make electrical con- 

rnember. The tuning control member or screw tact with the tuning surface 3,, as will be seen 
36 may therefore readily be snapped into fric- 7O clearly frorn a consideration of the end view 
tional engagement with the end support member of a slightly rnodified form shown in Figure 
18 and the leaf spring 46 by a single motion and Peferring again to Figure 4, the fingers 98 and 
need hot be threaded into any of the apertures. 100 are shown bent in opposite directions along 
Expensive tuning control mounting structure the axis of the threaded rnember 36. In this 
need not therefore be provided, but simply a pair 75 manner the pseudo-thread arrangeraeDt formed 
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by the collar 0 and throat  between the 
bifurcated fingers 98 and 0 will straddte the 
threaàed screw body 3 and the fingers a and 
0, which are bent in opposite directions along 
the axis of the threaded screw body 
resiliently engage opposin faces of th screw 
upon opposit sides of said member with a scis- 
sorlike action. ïn this manner, back !sh 
vented, sinc upon rotation o th threaded ruera- 
ber in either diïction the finer on each lg 
of the movab!e tuning eienent will be in pos  
itive contact in both oposing directions with 
the threads of the screw membr 26. Because 
of this contact in both directions an instan 
taneous torque is transmitted fron the scrw 
member  
 to the tmn element  in either 
direction of rotation and no lost mo[ion i: 
quired, to move the screw raemb¢r belote the 
[unin2" element begins its motion. 
The entire movabte tuning eieme]t 
ruade from a thin fiat sheet preferably of a resil- 
ient material such as aluminum, brass or copper 
which is a good electrical conductor. Simiiar!y 
a ferro-manetic materia!, or any other 
rial either conductive, magnet!c or dielectric, 
having characteristics such that the e!ectrical 
properties of the circuit element  are affected 
by the relative positioning of the materia! 
physical proximity therewith, may be used. The 
tunin element may be stamped by any of the 
many known pïocesses from a large sheet in- the 
fiat form shown in Figure 6 and simp!y stamped 
or pressed into final fornl. V/hen initiatiy 
stamped in this fiat form, the sprin inembers 
8 and 4 are an interal parç of th legs 
S4 and 9 and they extend outwardly oï op- 
posite sides of the tunin face 2 ill the saine 
plane. In the second Dressin step the legs 
are bent aw«y from the tuning face  alon$ ttie dotted lines '  (as showïi in the draw- 
in2) in a direction essenti«!iy perpmidiular from 
the tunin face 9, and in the seine operition 
the roove î iîiiy be impressed into the tun- 
hi face a: shown by the dotted lines  and 
 3 and the spriiïs   and   proDer!y shaped. 
if is clear from the foreoin discussion oî 
the invention tht there is provided a cheaply 
manufactured movab]e tui]ing system which has 
inany functlonal advantaes, in parbicular, it 
is to bc noted that by rneans of the particular 
pseudo-thread clip arrangement used herein the 
tunin element can be snapped upon the threaded 
tuning control member  during the assembly 
operation with one motion bi the approximate 
position which witl. be ultlmately desired for 
propez tunin within eacli cioEnnel. There is 
therefore eiirnflated in the assemb!y operation 
the several motions and the relatively lare 
amount of rime involved in. threading a nlovable 
t.uning e!ement uDon a threaded men]bel'. Cost 
of the assemblèd tunin units involving, as 
shown, a plurality of such tunin means, is 
grtly reduced because of the simple construc- 
tional characteristics of the separate elements 
and because the assembly consists only of tvo 
simple operations performed by merely snappin 
the threaded control members and the movab!e 
tuning mernbers into their proper positions. 
The planar coil form  my not necessari!y 
be an entirely fiat or machined surface and may 
therefore be subject to certain irreularities 
alon the bottom face 0 where the movable 
tuning element  rides. This may cause mis- 
tung of the system, in some cases. Accord- 
inly the tunin ace  of the movable tun 

element 36  may be dished toward the centermes 
portion fo form a small angle between the tun4ig 
Ïace and the coiI form surface  as showl in 
Figure . A smaller contact surface is thereby 
provided to cause, mistuning and the resultig 
line contact surface will nimize any irregulad- 
ries of the cofl form segment . In th particu- 
tar arrangement, the movabte tuning, cote ele- 
ment makes contact with the coil. form  only 
10 alon the line at the ouïr two extremitbs 
44 of the tuning face . This prticulr  
also shows clearly how the groove  = of e t- 
in face prevents contact of the lower end or head 
4 of the rivet =B with any part o the tuning 
t surface . 
From a further considerationof this ew t 
seen that the sprin  rides upon the top 
face o the threaded body  thereDy urging 
tunin face 9 away from the as  of 
0 threaded dy nd into firm contact vith. the.b 
tonq surface 4 of the coil form . Iç is Ise 
seen tht the coller   bas  diamer whieh 
siightly largeï than that of the groove or foot 
diaineer ci ghe threaded screw 6. This permi 
2 ghe fingers  and I fo fit begween the ghreads 
by their scissor-like action. The biïurcated 
ngers thereby engage opposing Iaces ol the 
hreads by resi!ienly pressing against, the Ior- 
ward thread surïace I gfl as seen  the figure 
0 while a ghe saine gime resiiiengly contacting the 
rear face of the ghread I on the screw dY . 
Thia sdssor-tike action as hereinbelore deseri 
prevents backlash oï the tung element  on the 
screw body ] when the direction of carNag 
5 rotation is reversed. 
In some cases there might be a tendency 
îhe movable guning elemeng ] to rogate with 
screw  uDon rotaglon thereof. Il such rotation 
is unàesirable as in çhis shown emdiment 
40 where only a longigudinat motion of the tung 
face is desg'ed, additional flanges , I]  may 
be ïormed at opposie edges oI the tuning ïace 
2 o engage the opposite sides ol the coil Iorm 
12 as shown in Figure 8. These fianges Ifi, 
are bent peiNendicular to the guning face 2 
5 
tiie direction of the toit orm 12 and thereby 
cooperagion wigh the guning ïace 92 hey I0rm 
channel which snugly fits over the coil Iorm 
permiting only the desired longitudinal motion 
of the uning element, and eliminating any 
50 tendency Ior the uning surïace 92.  rotate with 
t!e sorew . 
ïn igure 9 tlïere is shown a tuning arrange- 
menu airnilar fo that descrlbed, but which- 
__ ghe naovable tuning etement 4 Ioree toed or 
u ogherwise firmly fixed fo the body ol an un- 
hreaded screw or bolt 6 by mea ol staked 
sieeves 175 and  or the like. The tuning ele- 
men;a4 is thereïore rotatable with the un- 
hreaded screw body 6 as more clearly shown 
60 
Yigure 10. Iï the tuning element  is rotated in 
the direcgion of thé arrow I (as shown in the 
drawing') a greater portion of the tung surlace 
2 wflt be preaented in roximity wlth the circuit 
65 e!ement 2 tllereby changing its electrical, prop- 
ergies and uning the circuit in a manner similar 
to hat atready described. 
Yigure 11 shows a simflar arrangement wherein 
the tuning surface is actually an eccentrically 
70 mouned portion I]O oï the rotating screw or bolt 
 iself. In this- embodiment the footing car- 
riage is shown wih the eccentic portion I  being 
a portion of cylindrical rod. The portion may be 
formed by having the body o the rod mied 
75 a semi-circ@ar cross section. 
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As shown in Figure 12, rotation of the modifled 
carriage in this embodtment of the invention will 
similarly cause the eccentrically rotatable portion 
179 of the metallic body of the screw 36 to be 
moved relatively fo the surface of the circuit 
element 21 thereby changing ifs electrical proper- 
ries. It is to be recognized that the mflled body 
of the screw 36 might be any other type of eccen- 
trically mounted tuning face which is rotatable 
between the end suporting members 18, 36. 
A further embodiment of the movable tuning 
element 34 is shown in Figure 13 wherein the legs 
are bent parallel fo the carriage axis rather than 
perpendicular. The threaded body of the screw 
36 wfll then engage threads 196 stamped or 
otherwise formed in the legs 94 and 96 and along 
the entire length of the tuning face 92. This 
particular embodiment bas the advantages of 
being stiffer, and of riding longitudinally along 
the rotatable carriage without any great tendency 
to jump up and down. It is to be recognized that 
even further modifications of the tuning element 
may be made in view of the foregoing description, 
but that they are fo be included in the present 
invention. 
There bas thus been described a variable tuning 
reactance and system which provides precise 
tuning of a high frequency circuit element, yet 
which is inexpensive fo manufacture and which 
may be easily assembled. The described arrange- 
ment comprises a U-shaped movable tuning ele- 
ment stamped from a fiat sheet of a resilient, 
electrically conducting material, or the like, and 
having a threaded clip, which is in one embodi- 
ment a unique pseudo-thread design, for mount- 
ing the tuning element on and effecting ifs move- 
ment along or about a rotatable tuning control 
means such as a screw or bolt. Further features 
bave been described, such as a particular car- 
riage supporting arrangement whereby the car- 
riage may be readily snapped into place. The 
invention is not to be limited fo a system using 
a copper or brass tuning element or circuit ele- 
ments mounted on a planar form, since one 
skflled in the art may immediately recognize that 
the use of other materials or of a curved or non- 
planar form in conjunction with the particular 
tuning system would not constitute a departure 
from the invention. 
If is thereby recognized that although there 
hereinbefore given a complete description of the 
invention, ifs construction and operation, there 
shall be certain modifications suggested fo those 
skilled in the art which wfll hOt necessarily 
part from the spirit or scope of the invention. 
What is claimed is: 
1. A variable tuning element and system com- 
prising in combination, a pair of end supporting 
members arranged in flxed spaced relationship, 
each member having an aperture therein, said 
apertures being arranged along a flxed axis, a 
rotatable longitudinal tuning control means haw 
ing a length slightly greater than said flxed 
space, having a rounded head larger than a first 
of said apertures corresponding thereto and hav- 
ing a body smaller than the second of said aper- 
tures, said tuning control means being mounted 
between said supporting members, a leaf spring 
member arranged adjacent fo said second aper- 
ture fo socket a part of said rounded head into 
said flrst corresponding aperture by a thrust con- 
tact with a portion of said tuning control means 
external fo said end supporting members, a fixed 
variably tunable circuit element supported on an 
insulated form mounted substantially parallel fo 
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said axis and removed therefrom, and a movable 
tuning element mounted upon said rotatable 
tuninf control means being thereby relatively 
movable with respect fo said circuit e]ement for 
5 variable tuning thereof. 
2. A tuning system as defined in claim 1, 
wherein said body is threaded and wherein said 
movable tuning element comprises a tuning 
two supporting legs for said tuning face, a pair 
]0 of spring members integral with said supporting 
legs and having a portion spaced therefrom to 
ride on said threaded body and m'ge said tuning 
face away from the body and into contact with 
said insulated form, and two bifurcated .fingers 
15 extending from each of said legs and forming 
theïebetween a collar for aid body having a 
throat of a dimension smaller than the foot di 
ameter of said threaded body, whereby said fln- 
gers may be sprung to straddle said threaded 
20 body, said fingers being bent in opposite direc 
tions along said axis to thereby resiliently engage 
opposite faces of threads on said body and pre- 
vent back lash in said tuning system when the 
direction of rotation of said tuning control means 
25 is changed. 
3. A tuning system as defined in claim 
wherein said tuning plate bas outwardly extend- 
ing substantially perpendicuiar integral fianges 
for engaging said insulated form to prevent rota- 
30 tion of said movable tuning element with rota 
tion of said tuning control means. 
4. A tuning ssytem as defined in cla]m 
wherein said tuning plate is dished in a direc- 
tion parallel to said axis and toward the center- 
35 most portions of the tuning plate, so that contact 
is made by the tuning plate with said insulated 
form only along lines located af the outer ex- 
tremities of said face and parallel fo said axis. 
5. A tuning system as defined in claim 1, where- 
40 in said movable tuning element is an aiïIxed por- 
tion of said rotatable tuning control means ro 
tating therewith, being eccentrically mounted and 
extending away from said axis, thereby being ro- 
tatable in flnmediate pïoximity fo said insulated 
5 form fo variably tune said circuit element by 
variably changing the distances ,between the sur- 
face portion of said element and said fixed cir- 
cuit element upon rotation .of said tuning conrol 
50 6. A movble tuning eIement for varying the 
electrical characteristics of a tunable circuit ele 
ment and for use as a rider on an axial rotatable 
threaded tuning control means mounted near said 
circuit element comprising in combination a tun- 
55 ing surface of a material aff.ecting the electrica] 
properties of said circuit element, a pair of sup 
porting legs for said tuning surface, a pair of 
bifurcated fingers on each of said legs forming 
a collar for fitting around said rotatable thread- 
60 ed tuning control means and having a throat of 
a dimension smaller than the root diameter of 
said threaded tuning control means, whereby said 
fingers may be sprung fo stradd!e said tuning con- 
trol means and engage the threads thereon, said 
65 fingers being in the form of a rhin sheet portion 
substantialIy perpendicular to the axis of said 
tulfing control means, whereby said collar engages 
single threads on opposite sides of said tuning 
control means, said flners further ,being sprung 
0 in opposite directions along the axis of said tun- 
ing control means so that they may resiliently 
engage opposing faces of the threads on said tun- 
ing control means. 
7. A tuning element as defined in clafln 6, hav- 
75 ing spring members integral with each of said 
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lfand bent .inwardly for ridin upon aid tunin 
control mens thereby te urçe said tunin surface 
away-from said tuning control means and into 
.physil proxity With said circuit element. 
8. A variable tmng des, ce comprisi in com 
tion a longitunal rotable threaded tun- 
 cOntrol ma, un electAcally responsive cir- 
coEt .lement, m for surtg said tuning 
contr01 means,, and said device in suntially 
llel latioNip and a movable tung ele- 
ment :of a materil ..for Viably tu Said cir- 
:ct .element enggi s on aid tung 
1 mns so t votation bf said tuning con- 
tmlmea provides relative motion between Said 
 element and said circuit element, said 
tng element omprisg a ç-shd etal]ic 
t havg bifcated..fle in e form of a 
pSdo*thzead with said .ers ing sprung in 
:0te directio alng the axis of e tuning 
ntrol means for frictiolly eaging opposite 
fes the threads 0n sid tuning control means 
thereby preventing backlash. 
9. A variable tuning structure comprising in 
combation, a pair oI disc shaped end suprt- 
ing memrs arranged in flxed space latiohip 
and having a pai of apertures therein arranged 
 fall along an axis extending between said end 
Suprtin members and substantially normal 
ere, a rota:blelonitudinal tuzng control 
mns joumal between said artures, and a 
tunable circuit element suprd .between said 
memrs . proximity to said tung control 
mns and a-long an axis substantîally parallel 
thewith, said tuning control mea hang an 
ecoentrical .rotable portion of a martial af- 
tecti the eltric properti of id circuit ele- 
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ment se that rotation of aid tuniag ntrol 
means will va t.he  .ld 
trically r0ble ron d 1 $t et, 
hereby chan e elIcal çmi eof 
5 to riably tune id c$t elemt. 
10. A variable tu sm comp in com- 
btion, a loitnul mble ting conol 
means frictional]y d ten    end 
supporng memrs in a ed spe relatiip, 
.10 a fiat iulad strip  in  plu llel 
to ïd n oentml m a tun sace 
.havi a subsntily tà  mow In 
conct With and o d i  mon of 
id tg conl m, m f peng 
]5 bacash of ïd t surf un $otan of 
.d control m, d un tlly par 
tuNable cioeuit elnt   d sip 
whereby motion of id  urf will 
variably ne said crcuit element with a high de- 
s0 gre of precision. 
ANGE G. 
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